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TECHNICAL

Date : 15 May

Time: 10 am to 3:30 pm

Mine: Co-op Bear Canyon

File Number: ACT/0151025

DOGM Staff: James D. SMITH

Other Attendees:
For the water users:

Jack STOYANOFF
Daryll LEEMASTER
Lee McELPRANG
Peter J. NIELSEN
Susan LACKEY

and Pete HESS

North Emery Water Users Assoc.
Castle Valley Special Services District
Cleveland-Huntington lrrigation Co.
SECOR International, Inc.
SECOR International, Inc.

For Bear Canyon Mine:
Charles REYNOLDS Bear Canyon Mine
Cyril JACKSON Bear Canyon Mine
Ken DEFA Bear Canyon Mine
Bryan RUNDELL Commercial Testing & Engineering Co. (CTE)

Purpose:

North Emery Water Users Association, Castle Valley Special Services District,
and Cleveland-Huntington lrrigation Company were given permission by the Board of
Oil, Gas and Mining to collect water samples from the Bear Canyon Mine to prepare
for the upcoming hearing on the renewal of the Bear Mine permit. SECOR collected
water samples for the water users group from three locations within the mine and
from the UPDES discharge stream. The samples are to be analyzed for water quality
parameters such as oil and grease, anions and cations, nitrate and nitrite, and
alkalinity. Additional samples were collected for analyses of isotopes of hydrogen
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(both tritium and delta2H), oxygen, sulphur, and carbon. Coat grab samples were
also taken to obtain sulphur isotope data.

Observations:

Bear Canyon Mine had duplicate water samples collected at each site by CTE.
Pete Hess and I represented UDOGM but took no water samples.

SECOR is having water quality analysis done at Quantera laboratories in
Arvada, Colorado and CTE is performing the water quality work for the mine's
samples. Both groups are using the Tritium Laboratory, University of Miami, Florida,
for tritium determination and Geochron Laboratories, Cambridge, Massachusetts for
the remaining isotope determinations. Expected turnaround time for the isotope
determinations is three to four weeks.

Water samples were collected at the UPDES discharge point; from dripping
roof bolt drill holes at the west end of 3rd West (identified as 3rd West South); from a
horizontal bore hole at the north face in the 3rd West bleeder; and from a zone of
heavy seepage from the roof at the extreme north end of 1st North (known as SBC I
area). I estimate flow into the mine at this last location was one-quarter to one-half
cfs over an area of two to three hundred square feet, the heaviest flow from a
sandstone channel where mining stopped due to thinning of the coal beneath the
channel. Locations are indicated on the attached map.

Stops were made but no samples collected at a dry sump between Main West
and 1st East in 1st North; in 3rd West at crosscut 4 where water was dripping from a
large area of roof but nowhere at a rate that would allow sampling in a reasonable
time; and at crosscut 65 in 1st North where there was a large pool of water in a
sump, despite the sump having been pumped down several feet overnight, and the
borehole from which a sample was hoped to be taken was not accessible.

Grab samples of coal were taken by SECOR from the Bear Canyon seam at
the 3rd West Bleeder site and from the Tank seam.

Recommen dations/Co n cl us io ns :

DOGM received copies of analysis results from SECOR and Co-op in early
July 1996. Co-op had samples from Birch and Big Bear Springs analyzed for tritium
along with one mine water sample, SBC 9. Tritium was not determined for Co-op's
other two mine water samples because of sample-size problems. Copies of analysis
results are

Signature:

h:\wp\temp\field.
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July l ,  1996

James Smith
Reclamation Special ist
Division of Oil, Gas, and Mining
1594 West North Temple, Suite 1210
P.O. Box 145-801
Salt Lake City, UT 84114

I t l c r , l ' l t r t n t l < ' r l

Isotopic Results from Groundwater and Mine
the CO-OP Bear Canvon Mine.

Subject:

Mr. Smith:

Compound Concentration and
Discharge Samples collected at

SECOR International Incorporated (SECOR) has received
the water samples collected from the Bear Canyon Mine.
include:

the analytical
The samples

and isotopic results from
collected from the mine

Mine Discharge -
tritium, and stable

3rd West South -
tritium, and stable

3rd West Bleeders
tritium, and stable

The following Laboratories were

Major Cation, Anions, Metals, Oil
isotopes.

Major Cation, Anions, Metals, Oil
isotopes.

& Grease, TDS, Alkalinity,

& Grease, TDS, Alkalinity,

- Major Cation, Anions, Metals, Oil & Grease, TDS, Alkalinity,
isotopes.

used for the compound and isotopic analysis

Laboratorv

Quanterra Environmental Services
4955 Yarrow Street
Arvada, CO 80002
(303) 42r-6611

University of Miami Tritium Laboratory
4600 Rickenbacker Causeway
Miami, FL 33149-1098
(30s) 36 l -4 100

Analysis

Cations, anions, metals, oil and
Grease, and alkalinity

Enriched tritium

DIV. OF OIL, GAS & MINING

JUL 0 2 €96
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GEOCHRON Laboratories
71 1 Concord Avenue
Cambridge, MA 02134
(6n)  876-3691

Oxygen stable isotope ratio analysis (SIRA),
Hydrogen SIRA, carbon SIRA, and sulfur
and sulfide SIRA

During the underground sampling at the Bear Canyon Mine, coal samples were collected from the
Bear Canyon and Tank Seams. However, the amount of sulfides in the coal was insufficient for
separation and analysis so the coal samples were not delivered to the laboratory for Analysis.

Please call me at (801) 266-1100 if there are any questions concerning the analytical data from the
samples collected in the CO-OP Bear Canyon Mine.

Sincerely
S ECOR Internati onal Incorporated

Proj ect Hydrogeologist

Darrel lramaster
Castle Valley Special Services

Attachments



ATTACHMENT 1
GROUNDWATER MAJOR ANALYTICAL RESULTS
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Envircnmental
Serwces

Cl  i  ent
C l  i  en t
Lab  ID :
Ma t r i  x :

Name:  SECOR In te rna t ' iona l
ID:  Mine  Dewater

049076-0003-sA
AQUEOUS
L7 MAY 96

Metal s

Di  ssol  ved Metal  s

Samp led :  15  MAY 96
Prepared:  See Below

Analy t i  ca1
Method

5010
6010
6010
6010
7 421
6010
6010
60I0
77 40
6010
6010
6010

r epo r t i ng  l im i t  o r  i s  an

T7 MAY 96
See Bel  ow

Prepared Analyzed
Date Date

Rece i  ved :
AnaTyzed :Author i  zed :

Parameter

Al umi num
Cal ci um
Chromi um
Iron
Lead
Magnesi  um
Manganese
Potass i  um
Sel en i um
Sodi um
Stronti  um
Zi  nc

Resul t

ND
76.2
ND
ND
ND
35.4
ND
t .B

ND
$lgrt..r- "i"

0 .34
ND

Uni ts

mg/L
mglL
ng/L
mg/L
mg/L
ng/L
ng/L
ng/L
ng/L
ng/L
ng/L
m9/L

Report i  ng
L im i  t

0 .  10
0 .20
0 .010
0 .  l0
0 .010
0 .20
0 .010
5 .0
0 .0050
5 .0
0 .050
0 .020

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

21 MAY 96
27 MAY 96
2I MAY 96
2I MAY 96
22 MAY 96
21 MAY 96
2T MAY 96
2I MAY 96
2I l4AY 96
2I MAY 96
2I MAY 96
2T MAY 96

Note J :

ND = Not
NA = Not

Reported

Resul  t  i  s
es t  i  ma ted

detected
appl  i  cab l  e

By: Kaye

detected be l  ow the
concent ra t ' i  on  .

Ryman Approved By: K r i  s t ' i  na  Sanchez
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Envircnmentel

Senlbes

General  Inorgani  cs

Cl  i  ent  Name:
C l  ien t  ID :
Lab  ID :
Matr i  x :
Author i  zed:

SEC0R Internat ional
Mi ne Dewater
049076-0003-sA
AQUEOUS
17 MAY 95

Recei  ved:
Anal yzed :

T7 MAY 96
See Below

Sampled:  15 MAY 96
Prepared:  See Below

Report ing AnalYt ical
Un i t s  L im i t  MethodParameter

A lka l in i t y ,  To ta l  as
CaC03 a t  pH 4 .5

A lka l ' i n i t y ,  B ica rb .
CaC03 at  pH 4.5

A lka l in i t y ,  Carb .  as
CaC03 at  pH 8.3

Al kal i n i ty, Hydrox .
as CaC03

Chl  o r i  de
F l  uor ide
N i t ra te  p lus  N i t r i te

asN
Sul fate
Tota l  D isso lved

So l  ids

310 .  I

310 .1

310 .1

310 .  I
300 .0
300 .0

353  .2
300 .0

160 .  I

Prepared
Date

NA

NA

NA

NA
NA
NA

NA
NA

NA

2I MAY

?I MAY

2I MAY

?,L MAY
?7 MAY
27 ]'lAY

22 MAY
27 MAY

?I MAY

Anal yzed
DateResul  t

294
as
294

ND

ND
3.5

ND

ND
60.3

383

mg/L  5 .0

mg/L  5 .0

mg/L  5 .0

mg/L  5 .0
mg/L  3 .0
mg/L  0 .50

mg/L  0 .10
mg/L  5 .0

mg/L  10 .0

96

96

96

96
96
96

95
96

96

ND
NA

= Not detected
=  Not  app l i cab le

Reported By:  Mark Freize Approved By: Jan ' i ce  Co l l i ns



l l R Y  3 l ' g G  L ? : 3 ?  F R

Cl  ien t  Name:
C l  ien t  ID :
Lab  ID :
l ' latr i  x:
Author i  zed :

Parameter

Diese' l  Range

Surrogate

o-TerphenyJ

l  E A  1 2 6 6 ?  I  1 E P . A . 3

Extractable PetroJeum Hydrocarbons
Method 8015 Hodi f ied

SEC0R Internat ional
Hi ne Dewater
049097-0002-sA
AQUEoUS
18 HAY 95

0rgani  cs

Sanpled:  t5 HAY
Recei ved : 17 HAY

Resu l  t

ND

Recovery

84

Prepared: 2l HAY
Anal yzed: ?9 l.lAY

Report i  ng
L lm l t

0 .095

95
96

96
96

Uni ts

mg/ L

%

Oi lu t ion  fac to r  i s  0 .95 .  A l l  resu ' l t s  and  f  im i t s  a re  co r rec ted  fo r  d i lu t ion .

ND = Not Detected

Reported By:  Bret  Col l ins Approved By:  L innet  Ohanlon
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Envircnmental
Services

Cl  ien t  Name:
C l  ien t  ID :
Lab ID:
Matr i  x :
Author i  zed:

Parameter

Al umi num
Cal c ' ium
Chromi um
Iron
Lead
Magnesi  um
Manganese
Potass i  um
Sel  en i  um
Sodi  um
Stront i  um
Zi  nc

Metal s

Di  ssol  ved Metal  s

SECOR Internat ional
3rd t lest South
049076-0002-sA
AQU EOUS S ampl ed : I 5 l'lAY 95
17 HAY 96 Prephred: See Below

Recei ved :  17 MAY 96
Anal yzed: See Bel ow

Re
Uni ts

mg/L
mg/ L
ms/L
ng/L
ng/L
mg/L
ng lL
mg/L
mg/L
mg/L
mg/ L
mg/ L

Prepared Anal yzed
Date DateResul  t

ND
u4
ND
ND
ND
76. r
ND
4.0
0  .0057

16 .9
0 .66

ND

0.  l0
0 .20
0 .010
0 .  10
0 .010
0 .20
0 .010
5 .0
0 .0050
5 .0
0 .050
0 .020

6010
6010
5010
6010
7 421
6010
6010
6010
77 40
60 I0
6010
6010

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

2I MAY 96
?I MAY 96
2T MAY 96
2I MAY 96
22 MAY 96
2I MAY 96
2I MAY 96
2T MAY 96
2I MAY 96
2L MAY 96
2I MAY 96
2I MAY 96

Note J : .

ND = Not
NA = Not

Reported

Resu l t  i s  de tec ted  be low the
es t imated concent ra t i  on .

detected
appl  i  cabl  e

By: Kaye Ryman

r epo r t i ng  l im i t  o r  i s  an

por t ing  Ana ly t i ca l
L imi t  Method

Approved By: Kr i s t ina  Sanchez
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Environnental
Serwces

General  Inorganics

C l ien t  Name:  SECOR In te rna t iona l
C l  ien t  ID :  3 rd  West  South
Lab ID:  049076-0002-5A
Matr ix :  AQUEOUS Sampled:  15 MAY 96
Author ized :  17  MAY 96 Prephred:  See Be low

Rece i  ved :
Anal yzed:

T7 MAY 96
See Bel  ow

Prepared Anal yzed
Date DateParameter

A lka l in i t y ,  To ta l  as
CaC03 a t  pH 4 .5

A l  ka l  in i t y ,  B icarb .
CaC03 a t  pH 4 .5

A lka l in i t y ,  C i rb .  as
CaC03 a t  pH 8 .3

Al kal i n'i ty , Hydrox .
as CaC03

Chl  o r i  de
Fl  uor i  de
N i t ra te  p lus  N i t r i te

asN
Sul fate
Tota l  D isso lved

So l  i  ds

Repor t i ng  Ana l y t i ca l
L im i t  Me thodResul  t

397
as
397

ND

ND
24.3
0 .90

ND
171

672

Un i ts

mg/L

mg/L

mg/L

ng/L
ng/L
ng/L

mg/L
mg/L

mg/L

5 .0

5 .0

5 .0

5 .0
3 .0
0 .50

0 .  10
25 .0

10 .0

310 .  I

310 .  I

310 .1

310 .1
300 .0
300 .0

353 .2
300 .0

160 .  I

2I MAY 96

2t l'tAY 96

2I MAY 96

?I MAY 96
27 MAY 96
27 MAY 96

22 MAY 96
27 MAY 96

?I MAY 96

NA

NA

NA

NA
NA
NA

NA
NA

NA

ND = Not  detected
NA =  No t  app l i cab le

Repor ted By:  Mark  Fre ize Approved By: Jan i ce  Co l  I  i n s



N R Y  3 l ' S E  l 2 : 3 3  F R

Cl ien t  Name:
C ' l  i  en t  ID :
Lab  ID :
Hat r i x :
Authori zed:

Parameter

D iese l  Range

Surrogate

o-Terphenyl

Extractable Petrol eum Hydrocarbons
Method 8015 Hodi f ied

too3a t?5671  l8 P  . 9 5 / A 5

SECOR Internat ional
3rd l , lest South
049097-0004-sA
AQUE0US
18 MAY 96

Sampl ed:
Recei  ved:

96
96

t5
17

t.IAY
I'TAY

HAY
HAY

96
95

Prepared:  ?.1
Anal yzed: 29

0rgan I cs

Di l u t i on  f ac to r  i  s  0 -95 .  A1  I

ND = Not Detected

Reported By: Bret Co1' l  ' ins

Resul  t

ND

Recove ry

95

r esu l t s  and  l im i t s  a re cor rec ted for  d i  I  u t i  on -

By :  L i nne t  0han lon

Uni ts

mg/L

r

Repor t  i  ng
L im i t

0 .095

Approved
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Environmental
Servrces

Cl  ien t  Name:
C l  ien t  ID :
Lab  ID :
Mat r i  x :
Author i  zed :

Parameter

Al umi num
Cal  c i  um
Chromi um
Iron
Lead
Magnes' i  um
Manganese
Potass i  um
Sel  eni  um
Sodi um
Stronti  um
Z' inc

Metal s

Di ssol ved l' letal s

SECOR Internat ional
SBC-9 Source
049076-0001-sA
AQUE0US Sampl ed : I 5 MAY 96
17 MAY 96 Prepared:  See Below

Rece ived:  17  MAY 96
AnaTyzed:  See Below

Report i  ng
Un i ts  L im i t

Analyt i  ca1
Method

Prepared
Date

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Anal yzed
Date

2I MAY 96
2I MAY 96
2I MAY 96
2I  MAY 96
22 MAY 96
21 MAY 96
2I  MAY 96
2T MAY 96
2T MAY 96
21 MAY 96
2I MAY 96
?I MAY 96

Resul  t

ND
78.7
ND
0.  13

ND
32.2
0 .012
1 .3

0 .28
ND

ng /L
ng/L
ng/L
mg/ L
ng/L
mg/L
mg/L
mg/L

ng/L
mg/ L

0.  10
0 .20
0 .010
0 .  10
0 .0050
0 .20
0 .010
5 .0
0 .0050
5 .0
0 .050
0 .020

6010
6010
6010
6010
7 421
6010
6010
6010
77 40
6010
6010
6010

ilB A'- ..ril8lt

Note J : .

ND = Not
NA = Not

Reported

Resul  t  i  s
est imated

detected
appl  i  cabl  e

By: Kaye

detected below the
concent ra t i  on .

repor t ing  I  im i t 0 r  r s  an

Ryman Approved By: Kr is t ina  Sanchez



Cl i  ent
Cl  i  ent
Lab  ID :
Mat r i  x :
Author i zed :

Parameter

A lka l in i t y ,  To ta l  as
CaC03 at  pH 4.5

Al kal i  n i  ty, Bi carb.
CaC03 a t  pH 4 .5

A l  ka l  in i t y ,  Carb .  as
CaC03 at  pH 8.3

Al kal i  ni  ty, Hydrox.
as CaC03

Chl  o r i  de
F l  uor i  de
Ni  t rate p ' l  us Ni  t r i  te

asN
Sul fate
Tota l  D isso lved

Sol  i  ds

Genera l  Inorgan ics

Name: SECOR Internat ional
ID:  SBC-9 Source

049076-0001-sA
AQUEOUS
17 MAY 96

Samp'l  ed: 15 MAY 96
Prepared:  See Below

Report i  ng Analyt i  ca' l
Li  mi t  Method

Recei ved : 17 MAY 96
Anal yzed : See Bel ow

Resul  t

311
as
311

ND

ND
3.4

ND

ND
29.9

357

Un i ts

mg/L

ng/L

mg/L

ng /L
m9/L
mg/L

mg/L
mg lL

ms/L

5 .0

5 .0

5 .0

5 .0
3 .0
0 .  50

0 .  10
5 .0

10 .0

310 .1

310 .  I

310 .1

310 .  I
300 .0
300 .0

353 .2
300 .0

160 .  I

Prepared Anal yzed
Date Date

NA ?I MAY 96

NA ?I MAY 96

NA 2I MAY 96

NA ?L MAY 96
NA 27 MAY 96
NA 27 MAY 96

NA ?2 MAY 96
NA ?7 MAY 96

NA 2I MAY 96

ND = Not detected
NA = Not  app l i cab le

Reported By:  Mark Freize Approved By: Jan i  ce  Co l  I  i  ns



N F Y  3 1 ' g E  l ? 2 3 2  F R

Cl  ien t  Name:
C l  ien t  ID :
Lab  ID :
Mat r i  x :
Author i  zed ;

Parameter

Diese' l  Range

Surrogate

o-Terpheny'l

l  E a  l 2 6 6 7 1  1 E P  .  A ? / A 5

Extractable Petroleum Hydrocarbons
Hethod 8015 Hodi f ied

SECOR Internat ional
SPC-9 Source
049097-000 t -sA
AQUE0US
I8 HAY 96

I'IAY
I-IAY

Resul  t

NO

Recovery

l l t

I  im i ts  are  cor rec ted

Approved By:  L innet

96
96

Preoared: 2I  HAY 95
Anal yzed: 29 MAY 95

Un i t s

ng/L

%

fo r  d i  I  u t ' i on  .

0han l  on

Samp' led:
Recei  ved:

l 5
l7

Repor t  i  ng
L im i t

0 .0960rgani cs

D i l u t i on  f ac to r  i s  0 .96 .  A l l

ND = Not Detected

Repor ted  By :  B re t  Co l l i ns

resu l  ts  and



(Duanlerra
-.

Envircnmanul
Servi,.ces

Metal s

D isso lved  Meta ls

Author i  zed:

Parameter

Al umi num
Cal c i  um
Chromi um
I ron
Lead
Magnes i  um
Manganese
Potassi  um
Sel  eni  um
Sodi  um
Stronti  um
Zinc

Cl  i  ent
Cl  i  ent
Lab ID:
Mat r i  x :

Note J : .

ND = Not
NA = Not

Reported

Name: SEC0R Internat ional
ID: 3rd l , lest Eleeder

049076-0005-sA
AQUEOUS
17 MAY 96

Rece ived:  17  MAY 96
AnaTyzed:  See Below

Prepared
Date

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sampl ed: I  5 MAY 96
Prepared:  See Below

Report ing Analyt ica l
Un i  ts  L imi t  Method

Anal yzed
DateResu l  t

ND ng/L
74 .0  mq /L
ND n6'/L
ND mq/L
ND mdTt-
30.7  msi  L
ND mg/L
1.1  ms/L

$il ro -'r" frfllt
0.26  mg/L

ND ng/L

Resu l t  i s  de tec ted  be low the
es t imated concent ra t ion .

detected
appl i  cabl e

By: Kaye Ryman

repor t ing  l im i t  o r  i s  an

0 .  10
0 .20
0 .010
0 .  l0
0 .0050
0 .20
0 .010
5 .0
0 .0050
5 .0
0 .050
0 .020

6010
6010
6010
6010
7 421
6010
6010
6010
77 40
6010
6010
6010

2I MAY 96
2I  MAY 96
2I MAY 96
21 MAY 96
22 MAY 96
2I  MAY 96
2t I'IAY 96
21 MAY 95
?I MAY 96
2I MAY 96
?l I'!AY 96
2I MAY 96

Approved By: Kr i  s t i na  Sanchez



(iDuanJerra
-/

Environmenal
Senzbes

CI  i  en t
Cl  i  ent
Lab  ID :
Ma t r i x :
Author i  zed :

GeneraJ Inorgan ics

Name:  SECOR In te rna t i ona l
ID:  3rd  l . les t  B leeder

049076-0005-sA
AQUEOUS
T7 MAY 96

Samp led :  15  MAY 96
Prepared :  See  Be low

Repor t i ng  Ana lY t i ca l
Un i t s  L im i t  Me thod

Rece i  ved :
Ana l yzed :

T7 MAY 96
See Bel  ow

Prepared Anal  yzed
Date DateParameter

Al kal i  n i  ty, Total as
CaC03 at  pH 4.5

A lka l in i t y ,  B ica rb .
CaC03 a t  pH 4 .5

A lka l in i t y ,  Carb .  as
CaC03 at  pH 8.3

Al kal i  ni  ty, Hydrox.
as CaC03

Chl  o r i  de
Fl  uor i  de
N j t ra te  p lus  N i t r i te

asN
Sul fate
Tota l  D isso lved

So l  ids

Resul  t

296
as
296

ND

ND
3.9

ND

ND
29 .6

346

mg/L  5 .0

ng /L  5 .0

ng /L  5 .0

mg/L  5 .0
mg/L  3 .0
ns /L  0 .50

ng /L  0 .  l 0
ms/L  5 .0

ms/L  10 .0

310 .  1

310 .  I

310 .  I

310 .  I
300 .0
300 .0

353  .2
300 .0

160 .  I

NA

NA

NA

NA
NA
NA

NA
NA

NA

2I MAY

2L MAY

2I MAY

2I MAY 96
27 MAY 96
27 MAY 96

22 MAY 96
27 MAY 96

?I MAY 96

96

96

96

ND = Not  detected
NA =  No t  app l i cab le

Repor ted By:  Mark  Fre ize Approved By: Jan i ce  Co l l  i n s



TFY 3 l ' 9 6  l 2 : 3 3  F R tu tz r?66?  I  1E P .  A  4 / A 5

Extrac tab le  Pet ro leum Hydrocarbons
Hethod 8015 l ' lod i f ied

C'l i ent Name :
C l  i en t  ID :
Lab  ID :
Hat r i  x :
Authori zed:

Parameter

D iese l  Range

Surrogate

o-Terphenyl

SEC0R Internat ional
3rd llest Bl eeder
049097-0003-sA
AQUEOUS
18 l'lAY 96

Sampl ed:
Recei  ved:

Prepared :  2L
Ana lyzed :  29

96
96

96
95

15
T7

Report i  ng
L im i t

0 .095

HAY
F{,AY

I'IAY
}IAY

0rgan i  cs

D i lu t ion  fac to r  i s  0 .95 .  A l l

ND - Not Detected

Reported By:  Bret  Col l  ins

ResuI  t

ND

Recovery

124

r esu l t s  and  l im i t s  a re

Uni ts

m9/L

%

co r rec ted  f o r  d i l u t i on .

By :  L inne t  0han lonApproved



ATTACHMENT 2
GROUNDWATER STABLE AND RADIOMETRIC ISOTOPE RESULTS



GEOCHROI{ LABORATORBS acrivisionor
KRUEGER ENTERPRISES, INC.

STABLE ISOTOPE RATIO ANALYSES

711 CONCORD AVENUE + CAMBRIDGE. MASSACHUSETTS
TELEPHONE: (517) 875-3691 TELEFAX: (617) 651-o14g

0 2 1 3 8  +  U .  S .  A

REPORT OF ANALYTICAL WORK

Submit ted by:  Peter  I , l ie lsen
S E C O R
4 0 0 1  S o u t h  T O 0
S u i t e  Z 5 A
S a l t  L a k e  C i t y ,

Eas t

rJT  84107

Date Received: 05 / 17 / I6

Date Reported: 06 / 19 / 95

Y o u r R e f e r e n c e :  P r o j  { t  T 0 0 0 5 - 0 0 1  .  1
Task  t l  6 . 1

Our tab.
Number

Your Sample
Number Description 6es'

sR-  90021

sR-  90022

sR-90023

3 rd  i Jes t  Sou th

3 rd ' t . i e s t  B teede rs

SBC-g  l r l o r t h  Ma ins

BaS04

Ba  S04

Ba  S04

0.6

+10 .8  + i0 .8

+1  1  .4

* *

l r #  Dup l  i ca te  p repa ra t i ons  and  ana l vses  .

'Unless othenrise noted, analyses are reporled in L notation and are computed as follows:

l- 34cr32c 
I69S".-o,"L = I 

"' vsample 
-1 lx 1ffi

L 
ss/Ps.,"n6"r6 

_-|
Where:

sslps standard is Cafton Diablo troitite ss/ss = 0.045@15



GEOCHRON LABORATORES aclivision of
KRUEGER ENTERPRISES, INC.
711 CONCOHD AVENUE + CAMBRIDGE, MASSACHUSETTSO2I3S + U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 66t-o148

STABLE ISOTOPE RAflO ANALYSES REPORT OF ANALYTICAL WOFK

Submi t ted by:  Peter  N ie lsen
SECO R
400  1  Sou th  700  Eas t
Su  i t e  25A
Sa I t  Lake  C i t y ,  UT  84102

Date Received: A5 / 17 / 9 6

Date Reported: 05 / 23 / 96

YourRefe rence :  P ro j  l t  T0005-001  .  1
T a s k  l t  6 . 1

Our Lab.
Number

Your Sample
Number Description 6D' 618Or

HOR-900  1  B  3 rd  Wes t  Sou th

H0R-900  1  9  SBC-9  No r th  Ma  i ns

HOR-90020  3 rd  Wes t  B leede rs

* l r  Dup l i ca te  p repa ra t i ons  and

Wate r

Wa te  r

Wa te r

ana l yses .

-122  -122  * *

_1  25

_123

-16 .8

-17  .1  -17  .2

_17 .0

t $ *

'Unless othenrise noted, analyses are reported in 'tr* notation and are computed as follows:

D/H standard is SMOW
180/160 standard is SMow

"Double atom ratio

D/Hs136666 = 0.000316"
18o/16or,",.,6ard = o.mF48"

,RsampbL-  
t * *  

- '1 " ' *



GEOCHRON LABORATORIES adivisionof
KRUEGER ENTERPRISES, INC.
711 CONCORD AVENUE + CAMBRIDGE, MASSACHUSETTS 02138 + U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661-o148

r---. i
) e .
I  i i  :
i r r

\ i i "  "
l '

\  r ,
i l ,
I  l i i -
M l
t "J l  '  '

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK

Submi t tedby:  Peter  l l ie lsen
SECO R
4001  Sou th  700  Eas t
Su  i t e  250
Sa l f  Lake  C  i t y  ,  UT  84  1  0T

Date Received: 05 / 1T / 96

oate Reported: C5 / 23 / 96

YourRefe rence :  P ro j  { t  T0005-001  .  1
T a s k  #  6 . 1

Our Lab.
Number

Your Sample
Number Description 613c.

CR-90021  3 rd  h l es t  Sou th

CR-90022  3 rd  Wes t  B leede rs

CR-90023  SBC-9  No r th  Ma ins

l ( *  Dup l i ca te  p repa ra t i ons  and

BaCO3

BaC0  3

BaC03

ana l yses .

-12 .3

-12 .0

-12 .1

'Unless othenrise noled, analyses are reported in L notalion and are cornputed as follows:

r 13c/14cr",r.,0," 
. Id t3c. " , " . ,o*7-= I  -  -1  lx lm

L 
l3c/1zcr,"*"- 

l
Where:

13C/12rC standard is pDg l3c/l2G standard = 0.O11237
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UNIVERSIry OF

TRITIT]M I,ABORATORY

Data Release #96-53
Job # 846

sEcoR INTERNATIONAL, rNC.
TRTTIUM SN,IPI,ES

Purchase Order # 025-0043

Distr ibut ion:
Peter Nielsen
sEcoR INTERNATIONAL, INC.
4001  Sou th  |  7OO Eas t ,  S te .  250
SaIt  Lake City,  UT 841,07

Rosenstiel School of Marine and Atmospheric Science
Tfitium laboratory

46OO Rickenbacker Causeway
Miami, Florida 331 49-1098

( ros ;361-4 loo
Fax (305) 361-4112

June L2, L996

Drl/ H. Gote ostlund
uedd, Tritium L,aboratorlr



Cl iENt :  SECOR
R e c v d : 9 6 / O 5 / L 7
Job* :  846
F L n a l : 9 6 / O 6 / L L

Cus t IABEL INFO

Purchase Order: 0250043
Contact: Peter Nlelsen 8OL/266-7100, fx -71-18

4001 South 700 East, Sulte 250
salt Lake clty, utah 84L07

JOB. SX REFDATE QUANT ELYS TU eTu

SECOR. SBC-9 NORTH MAIN
SECOR. 3RD I.IEST SOUTH
SECOR- 3RD I.IEST BLEEDER

8 4 6 . 0 1
8 4 6 . 0 2
8 4 6 . 0 3

950s1s L000
950515 1000
9505ls 1000

0 .40  0 .09
-0 .05  0 .09
2 .22  0 .  10

22s
254
27s



co-oP



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHIAND AVE., SUm 2lGB, LOMBARD, ILLINOIS 60148 . TEL: 70&96&S100 FAX: 70&95&9306

s tNcE 19080

Kind of EampLe
repor ted to  u8

Sanple taken at,

Sa:nple taken by

Date sanpled

Date rece ived

AnaLyaia r€por! no. 59-L5975
Analyzed

ParaEet€f R€gu1t' m.L unLts MeEhod Dat€/alme/Analvst
A1kal in i ty,  Bicarbonate
Al-kal in i ty,  Carbonate
Al-kal  in i ty,  ToEaI
Aluminum, Dissolved
Anions
Arsen ic ,  D isso l -ved
Boron,  D isso lved
Cadmium, Dissolved
Calc ium,  Tota l
CaIc ium,  D isso l -ved
Cat.ions
Chlor ide
Conduct ivity
Copper ,  D isso lved
Hardness, Tota1
I ron ,  To ta l
I ron ,  D isso lved
Lead ,  D i sso l ved
Magnesium,  Tota l
Magnesium,  Disso lved
Manganese,  Tota1
Manganese,  Disso lved
Molybdenum, Dissol-ved
Nitrogen, Ammonia

3 5l-
' < 2

287
<l_

7 . O
< 0 . 0 0 4

o  . 2 3
< 0 . 0 0 4

7 8
7 7

7 . 0
6 . 0
626

< 0 .  0 3
342

0 .  0 3
< 0 . 0 3
< 0 .  0 8

3 5
3 4

< 0  . 0 4
< 0 .  0 4
< 0 .  o 7

< o . 2

E P A  2 0 6 . 2
E P A  2 L 2 . 3
E P A  2 r - 3 . l -
E P A  2 1 5 . 1 -
E P A  2 I 5 . L

0 5 - 2 0 - 1 9 9 5  0 7 3 0  S W
o s - 2 0 - 1 9 9 5  0 7 3 0  S W
o 5 - 2 0 - L 9 9 6  0 7 3 0  S W
05-22-1995 l -045 MK
0 5 - 2 4 - L 9 9 6  l - 3 0 0  B R
0 5 - 1 7 - t 9 9 6  1 2 3 0  M K
0 5 - 1 8  - L 9 9 6  0 6 3 0  M K
o 5 - 2 4 - L 9 9 6  0 9 0 0  M K
a 5 - 2 2 - L 9 9 6  0 7 3 0  M K
0 5 - 2 2 - 1 9 9 5  0 7 3 0  M K
0 s - 2 4 - L 9 9 6  1 3 0 0  B R

m g / l  s M 4 5 0 0 - c I - B  0 5 - 2 0 - 1 " 9 9 5  1 - 3 3 0  s w
umhos, /cm SM25I -0-B 05- l -7  -L995 0930 SW
m g / I  E P A  2 2 0 . 1  o 5 - 2 4 - L 9 9 6  0 7 4 5  M K

W / I  a s  C a C O 3  S M 2 3 4 0 - B  0 5 - 2 4 - 1 9 9 6  1 3 0 0  B R
mg/ I  EPA 235 .  L  05-23  -  l -995 L230 MK
r m g / I  E P A  2 3 5 . l -  o 5 - 2 3 - L 9 9 5  l - 2 3 0  M K
m g / l  E P A  2 3 9 . 1  0 5 - 2 4 - 1 9 9 5  o 9 3 o  M K
m g / 1  E P A  2 4 2 . L  o 5 - 2 2 - L 9 9 5  o 8 3 o  M K
m g / l  E P A  2 4 2 . L  o 5 - 2 2 - t 9 9 5  o 8 3 o  M K
m g / I  E P A  2 4 3 . r  o 5 - 2 3 - L 9 9 6  1 3 o o  M K
m g / 1  E P A  2 4 3 . 1  0 5 - 2 3 - l - 9 9 5  L 3 0 0  M K
m g / l  E P A  2 4 6 . 1  o s - 2 2 - 1 9 9 6  l - 2 3 0  M K
m g / L  a s  N  E P A  3 5 0 . 3  0 5 - 2 2 - t 9 9 5  0 7 3 0  S w

Respectfully submitted,
ooMXERCIAL TESTING & ENGINEERING CO.

/ / \ , t

l/&,,^-, 'b6tr '{"
Huntington{aboratory

OVER 'O AIiANCH LAEORATORIES STRATEGICALLY LOCA1EO IN PRTNCIPAL GDAL MININO AREAS. TIDEWATEN ANO GNEA' LAXES PORTS, AND RIVER LOADING FACILITIES
465
,rioinal Watermarked For Your Protection

@ siliEi Member of the scs Group (soci6t6 G6n6rare de surveiilance)

,June 3 , 1-996

CO-OP MINE
P .  O .  B o x  L 2 4 5
Hunt ington UT 84528

Wat.er

Co- op

CT&E

M a y  1 5 ,  l - 9 9 6

May  L5 ,  l - 996

0 . 0 0 4
0 . 0 3

0 . 0 0 4
o - 2
o . 2

0 . 4
1

o .  0 3

0 . 0 3
0 . 0 3
0 . 0 8

L . 2
t . 2

0 . 0 4
0 . 0 4
0 .  0 7

0 . 2

2  mg/ I  as  HCO3 SM2320-B
2  m g / L  a s  C O :  S M 2 3 2 0 - B
2 mg/ l  as  CaCO3 EPA 310.L
1 mg/ l E P A  2 0 2 . L

meq/1
mg/ 1
mg/1
mg/ 1
mg/ 1
mg/ r
meg/1

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TEL: (801) 653-2311
FAX: (801) 6s3-2436

Sample ident , i f ica t , ion by

CO-OP MINE

NPDES -  O04

TemperaLu re  L0 .OoC
R e c ' d  L 4 4 O  h r .
Samp led  1145  h r .

FIELD MEASUREMENTS
pH 7  . 5 5
Conducti-vity 775

NOTE:Disso lved meta ls  f i l te red  a t  Lab.

TFRMS ANN NNNN|T'NNS NN RFVFRSF



A
s tNcE 19080

Kind of  sample
repor ted to  ua

Samp1e taken at,

Sa:rp1e t,aken by

Date sampled

Date rece ived

,June  3 ,  1996

CO-OP MINE
P .  O .  B o x  L 2 4 5
Huntington UT 84528

@ slEisi Member of rhe scs Group (soci6t6 G6n6rate de surveiltancel

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528

TEL: (801) 65&2311
FAX: (801) 6s3-2436

Sa:nple ident, i f icat, ion by
CO-OP MTNE

NPDES-  O04

Tempera tu re  10 .OoC
R e c '  d  L 4 4 O  h r .
Samp led  1 l - 45  h r .

FIELD MEASUREMENTS
p H  7 . s 5
Conduct iv i ty  775

NOTE:D isso l ved  me ta l - s  f i l t e red  a t  Lab .

Water

Co -op

CT&E

M a y  1 5 ,  1 9 9 6

May  15 ,  1 -995

Analyals reparE no. 59-15975
erralyzed

Paraneter Reaul! MRL Units ltelhod Dage /Tilre /Analvat
Ni t rogen ,  N i t r a te -N i t r i t e
Ni t . rogen,  Ni t r i t ,e
Oi l  &  Grease
Phosphorous, Ortho-POa
Potass ium,  Tota l
Potass ium,  Disso l -ved
Se len ium,  D i sso l ved
Sodium,  Tota l
Sodium,  Disso lved
So l i ds ,  To ta1  D i sso l ved
Su l f  a t , e
Z j -nc,  D isso lved
Cat ion lAnion Balance

0 . 0 7  0 . 0 6  m g / I  a s  N
0 . 0 0 3  0 . 0 0 2  m g / I  a s  N

< 2 2 mg/l
0 . 0 0 5  0  -  0 0 3  m g / I  a s

1 . 9  0 . 6  m g / l
L . s  0 . 5  m g / L

< 0 . 0 0 3  0 . 0 0 3  m g / l
s  0 . 5  m g / I
s  0 . 5  m g / L

3 6 4 9 mg/ l
s l . 4  8  . 0  m 9 / 1
0 . 0 1 -  0 . 0 1  r ; r g / I

0 . 4  z

S M 4 5 0 0 - P - E  0 5 - 1 6 - t 9 9 6  1 0 0 0  J C

Respectf ully submitted,

0 5 - 3 0 - L 9 9 6  0 7 0 0  , J C
0 5 - i - 6 - r . 9 9 5  L 2 0 0  . l C
0 5 - 2 0 - 1 9 9 6  0 7 0 0  , J C

0 5 - 2 3 - 1 9 9 5  1 3 3 0  M K
0 5 - 2 3 - 1 9 9 5  1 3 3 0  M K
0 5  -  l _ 8  - L 9 9 5  0 7 0 0  M K
0 5 - 2 3 - r - 9 9 5  1 4 0 0  M K
0 5 - 2 3 - r _ 9 9 5  1 4 0 0  M K
0 5 - 1 6  - l . 9 9 6  0 7 0 0  , J C
0 5 - 2 1 - 1 9 9 6  0 9 0 0  S W
0 5 - 2 4 - 1 9 9 5  0 8 0 0  M K
0 5 - 2 4 - ! 9 9 6  1 3 0 0  B R

E P A  3 5 3 . 3
E P A  3 5 4 .  L
s M 5 5 2  0 - B

E P A  2 5 8 .  r "
E P A  2 5 8 . l _
E P A  2 7 0 . 2
E P A  2 7 3 . L
E P A  2 7 3 .  L
E P A  1 6 0 . 1
E P A  3 7 5  - 4
E P A  2 8 9 . 1

coMyERcrAL TESTTNG & ENGTNEERTNG CO.

/ / ln
f '%>lw flK
Hunlington Laboratory

OVEN 'O ARANCH IAAOR^TOA|ES STAATEG|oATLY LoCATEO IN PRITICIPAL @AL MINING AREAS. TIDEVT'ATER AND GREAI LAXES POATS. ANO RIVEA

COMMERGIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE2lGB, LOMBARD, ILLINOIS 6O148. TEL:7@9539300 FRx: 70&9539306

ginal Watermarked For Your protection
TFRMS AND CNNNITMNS NN RF\/FAEE

LOADING FAC]LITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHIAND AVE., SUITE 2lGB, LOMBARD, ILUNOIS 60148 . TEL: 70&9539(n0 FAX: 789539306

s tNcE 19080

Kind of aample
repor ted to  uE

Sanple taken ats

Sample taken by

Date sanrpled

Date rece ived

Parameter

@ EiGiEi Member of rhe scs Group (soci6t6 G6n6rate de surveillance)

June  4 ,  L996

CO-OP MINE
P.  O .  Box  ] - 245
Huntington UT 84528

Water

Co-op

CT&E

M a y  1 5 ,  L 9 9 6

M a y  1 5 ,  1 9 9 6

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TEL: (801) 653-2311
FAX: (801) 65&2436

Samp1e ident, i f ieat ion bY
CO-OP MTNE

SBC-9 Source

Temperat,ure 10 . OoC
R e c ' d  L 4 4 O  h r .
Sampled l-4 3 0 hr .

FIELD MEASUREMEN:|S
p H  7  . 0 5
Conduct iv i ty 730

NOTE:Disso lved meta ls  f i l te red  a t  Lab-

Arral .ysie report  no.  59-L5974
Analyzed

Result MRL Units Method Oate/Time/analvst
Al-kalinity, Bicarbonat,e
AlkaLiniLy,  Carbonate
Al-kal in i t ,y,  Total
Aluminum, Dissolved
Anions
Arsen ic ,  D isso lved
Boron,  D isso lved
Cadmium, Dissolved
CaLcium, Total
Ca lc ium,  D isso lved
Cat ions
Chlor ide
Conduct iv i ty
Copper,  Dissolved
Hardness, Tot,al
f ron ,  To ta l
r ron ,  D isso lved
Lead,  D isso lved
Magnesium, Total
Magnesium, DissoLved
Manganese, Total
Manganese, Dissolved
Molybdenum, Dissolved
Nitrogen, Ammonia

3 6 4
< 2

298
< L

6 . 7
< 0 . 0 0 4  0 . 0 0 4

0 . 2 2  0 . 0 3
< 0 . 0 0 4  0 . 0 0 4

8 2  0 . 2
7 5  0 . 2

6 . 9
6 . 0  0 . 4
6 0 7  1

< 0 . 0 3  0 . 0 3
3 3 9

0 . l _ 6  0 . 0 3
< 0 . 0 3  0 . 0 3
< 0 . 0 8  0 . 0 8

3 3  1 " . 2
3 0  L . 2

< 0 . 0 4  0 . 0 4
< 0 . 0 4  0 . 0 4
< 0 . 0 7  0 . 0 7

< o . 2  0 . 2

2  mg/ I  as  HCO3 SM2320-B
2 mg/ l  as  COI  SM2320-B
2  m g / 1  a s  C a C O 3  E P A  3 1 0 . 1
r- mg/L E P A  2 0 2 . t

meq/ I
mg/1
mg/1
mg/L
mg/1
mg/L
meq/1
mg/ I
umhos/cm
mg/L
mg/I  as
m9/1
mg/ 1
mg/L
mg/]
mg/L
mg/ r
mg/ I
mg /L
mg/ l  as

E P A  2 0 6 . 2
E P A  2 t 2 . 3
E P A  2 r - 3 . 1 -
E P A  2 1 5 . 1
E P A  2 I 5 . L

s M 4 5 0 0  - c I  - B

s M 2 5 L 0 - B
E P A  2 2 O . L

CaCO3 SM2340-B
E P A  2 3 6 . L
E P A  2 3 5 . 1
E P A  2 3 9 . t
E P A  2 4 2 . L
F P A  2 4 2 . 7
E P A  2 4 3 . L
E P A  2 4 3 . t
E P A  2 4 5 . t

N  E P A  3 5 0 . 3

0 5 - 2 0 - 1 9 9 6  0 7 3 0  S W
0 5 - 2 0 - l - 9 9 5  0 7 3 0  S W
0 5 - 2 0 - l - 9 9 6  0 7 3 0  S W
05-22- ] -996 l -045 MK
0 5 - 2 4 - 1 9 9 5  1 3 0 0  B R
0 5 - L 7 - L 9 9 5  3 - 2 3 0  M K
0 5 - l - 8 - 1 9 9 5  0 6 3 0  M K
0 5 - 2 4 - 1 9 9 6  0 9 0 0  M K
0 5 - 2 2 - L 9 9 5  0 7 3 0  M K
o 5 - 2 2 - t 9 9 5  0 7 3 0  M K
0 5 - 2 4 - l - 9 9 5  1 - 3 0 0  B R
0 5 - 2 0 - 1 9 9 5  1 3 3 0  S W
0 5 - l - 7  - ] - 9 9 6  0 9 3 0  S W
0 5 - 2 4 - 1 , 9 9 5  0 7 4 5  M K
o 5 - 2 4 - L 9 9 5  1 3 0 0  B R
0 5 - 2 3 - 1 9 9 5  1 2 3 0  M K
0 5 - 2 3 - 1 9 9 5  r 2 3 0  M K
o 5 - 2 4 - L 9 9 6  0 9 3 0  M K
o 5 - 2 2 - L 9 9 6  0 8 3 0  M K
0 5 - 2 2 - 1 9 9 6  0 8 3 0  M K
0 5 - 2 3  - L 9 9 6  L 3 0 0  M K
0 5 - 2 3 - L 9 9 5  1 3 0 0  M K
0 5 - 2 2 - 1 - 9 9 5  1 2 3 0  M K
0 5 - 2 2 - L 9 9 5  0 7 3 0  S W

Respectfully submitted,
coMyERclAL TESTING & ENGINEERING CO.

/ I) /)
fr*J@ 1L

Huntington Laboratory

OVER 'O AR^NCH LAEOMTORIES STMTEGICALIY L@ATED IN PRINCIPA! @AL MININO AREA!!. TIDE-!\IATER ANO GREAT I.AXES PORTS, ANO RIVER LOADING FACILITIES
{65
rriolnal Watermarked For Yorrr ProtecJion TFPMq ANN CNNNITINNS NU PF\'FEqE



tl
@ Eilisi Member of rhe scs Group (soci6t6 G6n6rate de surveillance)

,fune 4 , L996

CO.OP MINE
P .  O .  B o x  L 2 4 5
Huntington II I  84528

Analys is  repor t  no.  59-1,5974

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 8/'528

TEL: (801) 653-2311
FAX: (801) 653-2436

Analyzed

Kind of  sample
repor ted to  uE

Sample t,aken at,

Sample taken by

Dat,e eampled

Date rece ived

Wat.er

Co -op

CT&E

May  15 ,  1 ,995

M a y  1 5 ,  L 9 9 6

Sample ident i f ica t ion by
CO-OP MINE

SBC-9  Sou rce

TemperaLu re  10 .OoC
R e c ' d  L 4 4 O  h r .
Samp led  l - 430  h r .

FTELD MEASUREMENTS
pH 7  . 0 5
Conductivit,y 73O

NOTE:Disso lved meta ls  f i l te red  a t  Lab.

Parameter  Resul t Uni ts Method Date/ f ime /Analwet

COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHI-ANDAVE., SU]TE2lGB, LOMBARD, ILLINOIS 60]48 r TEL:7@95}930o FAX: 7@953.s[IO6

Ni t . rogen,  N i t ra te -N i t r i te
N i t rogen,  N i t r i te
oi- t  & Grease
Phosphorous, Ortho-pO+
PoLass ium,  Tota l
Potass ium,  D isso lved
Selenium, Dissolved
Sodium, Total
Sodium, Dissol-ved
So l ids ,  To ta1  D isso lved
S u l f a t e
Z i n c ,  D i s s o l v e d
Cat ion/Anion Balance

< 0 .  0 5
< 0 .  0 0 2

< 2
0 .  0 0 6 '

1 . 0
0 . 8

< 0 . 0 0 3
4
3

34r .
2 9 . 3

< 0 .  0 1
1 . 3

0 .  0 6
0 . 0 0 2

2
0  . 0 0 3

0 . 5
0 . 6

0  . 0 0 3
0 . 5
0 . 5

9
2

0 .  0 1

mg/I  as
ng /I as
mg/r
mg/1 as
mg /l
mg/1
mg/r
mg/1
mg/r
mg /l
ms/r
mg/1

?

N  E P A  3 5 3 . 3
N  E P A  3 5 4 . 1

s M s 5 2 0 - B
P  S M 4 5 0 0 - P - E

E P A  2 5 8 .  L
E P A  2 5 8 . 1
E P A  2 7 0 . 2
E P A  2 7 3 . L
E P A  2 7 3 . L
E P A  1 5 0 . l -
E P A  3 7 5  . 4
E P A  2 8 9 . t

Respectfully submitted
COMMERCIAL TESTING & ENGINEERING CO.

0 5 - 3 0 - L 9 9 6  0 7 0 0  , f C
0 5 - L 5  - L 9 9 6  r - 2 0 0  J C
0 5 - 2 0 - 1 9 9 5  0 7 0 0  J C
0 5  -  L 5  - L 9 9 6  1 0 0 0  , J C
0 5 - 2 3 - 1 9 9 5  1 3 3 0  M K
0 5 - 2 3 - 1 9 9 5  1 3 3 0  M K
0 5 - 1 8  - t 9 9 6  0 ? 0 0  M K
0 5 - 2 3 - 1 9 9 6  1 4 0 0  M K
0 5 - 2 3 - t 9 9 6  1 4 0 0  M K
0 5 - 1 5 - L 9 9 5  0 7 0 0  J C
0 5 - 2 t - L 9 9 5  0 9 0 0  S W
o 5 - 2 4 - L 9 9 6  0 8 0 0  M K
o 5 - 2 4 - t 9 9 6  1 3 0 0  B R

JO
M", *w'

Huntington Laboratory
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A
E IgOBL'

Kind of sanrple
repor ted to  ua

Sa:nple taken at

Sanrple taken by

Date sampLed

Date rece ived

J u n e  3 ,  1 9 9 5

CO-OP MINE
P .  O .  B o x  L 2 4 5
Huntington LIT 84528

@Eilisi Memberof the sGS Group(Soci6r6 G6n6rate de Surveiilance)

PLEASE AODBESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TEL: (801) 653-2311
FAX: (801) 653-2436

Samp1e ident i f icat ion by
CO-OP MTNE

3rd West  South

Tempera tu re  l - 0 .OoC
R e c ' d  L 4 4 O  h r .
Samp led  1200  h r .

FTELD MEASUREMENTS
p H  7  . 8 5
Conduct iv i ty  L2OO

NoTE:D isso l ved .  me ta l s  f i l t e red  a t  Lab .

Water

Co- op

CT&E

M a y  1 5 ,  1 9 9 5

M a y  1 5 ,  L 9 9 6

Analys ie  repor t  no,  59-L5972
Analyzed

Paramet,er ResuLt MRt unit,s Method Date/Time/Analrrst

COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHISNDAVE., SUITE2lSB, LOMBABD, ILLINOIS 60148 e TEL: re95}930o FAX:7@95}9306

Al-kal in i ty,  Bicarbonate
AlkaLiniE,y,  Carbonate
Alkal- in i t ,y,  TotaI
Alumi.num, Dissolved
Anions
Arsen ic ,  D isso lved
Boron,  D isso lved
Cadmium, Dissolved
Cal-  c ium, Tota1
CaIc ium,  D isso lved
Cat ions
Chl-or ide
Conduct ivi ty
Copper,  Dissolved
Hardness, Total
I ron ,  To ta l
I ron ,  D isso lved
Lead,  D isso lved
Magnesium, Total
Magnesium, Dissolved
Manganese, Tot,aL
Manganese,  D isso lved
Molybdenum, Dissolved
Nitrogen, Ammonia

1 3 . 0  m e q / I
< 0 . 0 0 4  0 . 0 0 4  m g / l

0 . 2 8  0 . 0 3  m g / I
< 0 . 0 0 4  0 . 0 0 4  r l ; t g / L

L L 6  0 . 2  n g / \
l - 1 3  0 . 2  m g / I

1 2 . 8  - - - -  m e q / I
3 8 0 . 0  0 . 4  m g / f

1l-25 1 umhos/cm
< 0 . 0 3  0 .  0 3  ' l . l r g / I

6 0 5  m g / L  a s
< 0 . 0 3  0 .  0 3  m g / I
< 0 . 0 3  0 . 0 3  m g / I
< 0 . 0 8  0 . 0 8  m g / I

7 7  L . 2  m g / I
6 9  I . 2  m g / I

< 0 . 0 4  0 . 0 4  m g / I
< 0 . 0 4  0 . 0 4  m g / I
< 0 . 0 7  0 . 0 ?  m g / L

< O . 2  O . 2  m g / I  a s

E P A  2 0 6 . 2
E P A  2 L 2 . 3
E P A  2 L 3 . I
EPA 215. r-
E P A  2 L 5 . L

s M 4  s 0 0  - c l - B

sM2 510 -B
E P A  2 2 0 . L

CaCO3 SM2340-B
E P A  2 3 5 . L
E P A  2 3 6 .  r -
E P A  2 3 9 . L
E P A  2 4 2 . L
E P A  2 4 2 . L
E P A  2 4 3 . L
E P A  2 4 3 . L
E P A  2 4 6 . L

N  E P A  3 5 0 . 3

4 3 8
< 2

3 5 9
<l_

2 mg/ l  as HCO3 SM232O-B
2 mg/ l  as  COg SM2320-B
2 mg/1  as  CaCO3 EPA 3L0.  L
L ng/I E P A  2 O 2 . L

o 5 - 2 0 - L 9 9 6  0 7 3 0  S W
0 s - 2 0 - r - 9 9 5  0 7 3 0  s w
0 5 - 2 0 - 1 9 9 6  0 7 3 0  S W
0 5 - 2 2 - 1 9 9 6  1 0 4 5  M K
0 5 - 2 4 - 1 9 9 5  r - 3 0 0  B R
0 5 - L 7 - t 9 9 6  r - 2 3 0  M K
0 5 - 1 8 - 1 9 9 5  0 6 3 0  M K
0 5 - 2 4 - 1 9 9 5  0 9 0 0  M K
o 5 - 2 2 - t 9 9 6  0 7 3 0  M K
o 5 - 2 2 - L 9 9 6  0 7 3 0  M K
0 5 - 2 4 - L 9 9 6  l - 3 0 0  B R
0 5 - 2 0 - 1 9 9 5  1 3 3 0  S W
0 5 - 1 7 - L 9 9 5  0 9 3 0  S W
o 5 - 2 4 - L 9 9 6  0 7 4 5  M K
0 5 - 2 4 - L 9 9 6  L 3 0 0  B R
0 5 - 2 3 - 1 9 9 5  L 2 3 0  M K
0 5 - 2 3  - L 9 9 6  L 2 3 0  M K
0 5 - 2 4 - L 9 9 6  0 9 3 0  M K
0 5 - 2 2 - 1 9 9 5  0 8 3 0  M K
0 5 - 2 2 - L 9 9 5  0 8 3 0  M K
o s - 2 3 - L 9 9 6  1 3 0 0  M K
0 5 - 2 3 - 1 9 9 6  1 3 0 0  M K
o 5 - 2 2 - L 9 9 6  1 2 3 0  M K
o 5 - 2 2 - L 9 9 5  0 7 3 0  S W

Respectfully submitted
CoiltFiirnf iesirr'lc & ENG TNEERT Nc co.

/ / t l
/4^\,4frv 4-" -

Hunlington Laboratory
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COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGHI.AND AVE., SUITE 21S8, LOMBARD, ILLINOIS 6O148 E TEL:70&95}930O FAX: 70&95}9306

s t N c E  1 9 0 8 0

Kind of saimple
reported to us

Sample taken at

Sample taken by

Date sampled

Date rece ived

J u n e  3 ,  1 9 9 5

CO-OP MINE
P .  O .  B o x  L 2 4 5
Hunt ington I I f  84528

@ sicis Member of rhe scs Group (soci6t6 G6n6rate de surveiilance)

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 8/.528

TEL: (801) 6s3-2311
FAX; (801) 653-2436

Sample ident i f icat , ion by
CO-OP MTNE

3rd West South

Temperature 10. OoC
R e c ' , d  1 4 4 0  h r .
S a m p l e d  1 2 0 0  h r .

FTELD MEASTIREMENTS
p H  7 . 8 5
ConducLiv i ty L2o0

NOTE:Disso lved meta ls  f i l te red  a t  Lab.

Water

Co-op

CT&E

M a y  1 5 ,  1 9 9 6

M a y  1 5 ,  l - 9 9 6

Arralysis report  no.  59-15972
Analyzed

Paralqelet Reeult MRL units Method Date /tLme/Analrrst
N i t r ogen ,  N i t r a te -N i t r i t e
N i t r ogen ,  N i t r i t e
O i l -  &  Grease
Phosphorous,  Or t ,ho-POA
Pot .ass ium,  Tot ,a l
Po tass ium,  D i sso l ved
Se len ium,  D i sso l ved
Sodium,  Tot .a1
Sod ium,  D i sso l ved
So l i ds ,  To ta l  D i sso l ved
S u l f a t e
Z tnc ,  D i sso l ved
Cation,/Anion Balance

0 . 0 7  0 . 0 5  m g / I
< 0 . 0 0 2  0 . 0 0 2  m g / L'  

<2  2  mg/ l
0 .  0 0 3  0  .  0 0 3  f n g / 1

.  3 . 0  0 . 6  m g / I
2 . 9  0 . 6  ^ g / t

0 . 0 0 6  0 . 0 0 3  m g / 1
L 7  0 . 5  m g / l
1 , 2  0 . 6  m g / l

7 4 8 s mg/I
2 2 7  . o  1 5 . 0  m g / I
< 0 . 0 1  0 . 0 L  m g / L

4 . 6  ?

a s N
a s N

a s P

E P A  3 5 3 . 3
E P A  3 5 4 .  r _
s M s 5 2 0 - B
s M 4 5 0 0 - P - E
E P A  2 5 8 . 1
E P A  2 5 8 . 1
E P A  2 7 0 . 2
E P A  2 7 3 . L
E P A  2 7 3 . L
E P A  r - 5 0 . 1
E P A  3 7  5  . 4
E P A  2 8 9 . t

0 5 - 3 0 - t _ 9 9 6  0 7 0 0  , . T C
0 5 - 1 5 - 1 9 9 5  l . 2 0 0  , f C
0 5 - 2 0 - l - 9 9 5  0 7 0 0  . f c
0 5 - 1 6 - ] - 9 9 6  1 0 0 0  J C
a 5 - 2 3 - 1 - 9 9 6  r - 3 3 0  M K
0 5 - 2 3 - 1 9 9 5  1 3 3 0  M K
0 5 - 1 8  - 1 9 9 6  0 7 0 0  M K
0 5 - 2 3 - t 9 9 6  1 4 0 0  M K
0 5 - 2 3 - t 9 9 5  1 4 0 0  M K
0 5 - 1 5  - L 9 9 6  0 7 0 0  , J C
o s - 2 1 - L 9 9 5  0 9 0 0  s w
0 5 - 2 4 - 1 9 9 6  0 8 0 0  M K
0 5 - 2 4 - 1 - 9 9 5  1 3 0 0  B R

Respectfully submitted
COMi4ERCIAL TESTING & ENGTNEERING CO.

l t i :
/*=JR 4
Huntington Laboralory

oVEF ao BRANCH tlloR^ToalEs STRATE6ICALLY LocATEo lN PRtNctPA coAL MtNtNG AREAS, TtDE:waTER ANo GREAT laKEs poRTs. AND BtvER LoAD|NG FAclLtTtEs
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COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH HIGH!.AND AVE., SUITE 21S8, LOMBARD, ILLINOIS 60148 r TEL: 7O&95}gl:NO FAX: 70&95}9306

(s Eicisi Member of the sGS Group (Soci6t6 G6n6rate de Surveiltance)

. fune 3,  L995

CO-OP MINE
P .  O .  B o x  L 2 4 5
Hunt ingt ,on UT 84528

Water

Co -op

CT&E

M a y  1 5 ,  1 9 9 6

M a y  1 5 ,  1 9 9 5

>

sir ' . . lcE 1908,!)

Kind of  sample
reported t,o ua

Sarrple taken at

Sarrple Eaken by

Date sanpled

Date rece ived

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020. HUNTINGTON, UT 84528

TEL: (801) 65*2311
FAX: (801) 65$2436

Sanrp le  ident i f ica t ion by
CO-OP MINE

3rd  Wes t  B leede r

Tempera tu re  11 .OoC
R e c ' d  L 4 4 O  h r .
Samp led  1340  h r .

FIELD MEASUREMENTS
p H  7 . 7 5
Conduct iv i ty  730

NOTE:D isso l ved  me ta l s  f i l t e red  a t ,  Lab .

Ana l ys i s  r epo r t  no .  59 -15973
Analyzed

Parameter ReBul! !6RIJ ltnits Method DaE€/Time/Ana1vat
Al-kal in i ty,  Bicarbonate
Alkal in i ty,  Carbonate
A lka l in i ty ,  To ta l
Aluminum, Dissolved
Anions
Arsen ic ,  D isso lved
Boron,  D isso lved
Cadmium, DissoLved
Calc ium,  Tota l
Cal-c ium, Dissolved
Cat ions
Chlor ide
Conduct iv i ty
Copper,  Dissolved
Hardness ,  To ta l
I ron ,  To t .a1
f r on ,  D i sso l ved
Lead ,  D i sso l ved
Magnes ium,  Tot ,a I
Magnesium,  Disso lved
Manganese,  Tota l
Manganese,  Disso lved
Molybdenum, Dissolved
Nit.rogen, Ammonia

347
< 2

285
< 1

5 . 4
< 0 . 0 0 4

0 . 2 0
< 0 . 0 0 4

7 7
7 L

2 mg/ I  as
2  mg/ I  as
2 mg/I  as
l- mg/I

meq/1
0 . 0 0 4  m g / l

0 . 0 3  m g / I
0  "  004 mg/ l

o . 2  m g / I
o . 2  m g / I

meq/1
mg/r
umhos/cm
mg/r
mg/ I  as
mg/1

H C O 3  S M 2 3 2 0 - B
C O g  S M 2 3 2 0 - B

C a C O 3  E P A  3 1 0 . 1
E P A  2 0 2 . t

E P A  2 0 6 . 2
E P A  2 L 2 . 3
B P A  2 1 3 . 1
E P A  2 1 5 . l -
E P A  2 L 5 . 7

0 5 - 2 0 - r _ 9 9 5  0 7 3 0  S W
0 5 - 2 0 - L 9 9 5  0 7 3 0  S W
0 5 - 2 0 - 1 9 9 6  0 7 3 0  S W
05-22-L996 1  045 MK
0 5 - 2 4 - L 9 9 5  1 3 0 0  B R
0 5 - L 7 - L 9 9 6  j . 2 3 0  M K
0 5 - L 8 - L 9 9 6  0 5 3 0  M K
o 5 - 2 4 - t 9 9 6  0 9 0 0  M K
05-22-L996 0730 I ' IK
o 5 - 2 2 - L 9 9 6  0 7 3 0  M K
o 5 - 2 4 - L 9 9 6  r . 3 0 0  B R
0 5 - 2 0 - t 9 9 6  l - 3 3 0  S W
0 5 - L 7 - 1 9 9 5  0 9 3 0  S W
o 5 - 2 4 - L 9 9 6  0 7 4 5  M K
o 5 - 2 4 - L 9 9 6  l - 3 0 0  B R
0 5 - 2 3 - r - 9 9 5  l - 2 3 0  M K
0 5 - 2 3 - L 9 9 5  1 2 3 0  M K
o 5 - 2 4 - L 9 9 5  0 9 3 0  M K
o 5 - 2 2 - L 9 9 6  0 8 3 0  M K
0 5 - 2 2 - L 9 9 6  0 8 3 0  M K
0 5 - 2 3 - L 9 9 6  1 3 0 0  M K
0 5 - 2 3 - 1 9 9 6  r - 3 0 0  M K
0 5 - 2 2 - 1 9 9 6  r - 2 3 0  M K
o 5 - 2 2 - t 9 9 6  0 7 3 0  S W

6 . 5
5 . 0  0 . 4
5 8 0  1

< 0 . 0 3  0 . 0 3
323

0 .  L 2  0 . 0 3
< 0 . 0 3  0 . 0 3
< 0 . 0 8  0 . 0 8

3 2  t . 2
3 0  r . 2

< 0 . 0 4  0 . 0 4
< 0 . 0 4  0 . 0 4
< 0 . 0 7  0 . 0 7

< o . 2  0 . 2

mg /r
mg/1
mg/1
mg/1
mg /r
mg /r
mg/1
mg/ l  as  N

s M 4 5 0 0 - c I  - B

s M z 5 r _ 0 - B
E P A  2 2 0 .  r -
s M 2 3 4 0 - B
E P A  2 3 6 . L
E P A  2 3 6 . t
E P A  2 3 9 . t
E P A  2 4 2 . L
E P A  2 4 2 . L
E P A  2 4 3 . L
E P A  2 4 3 . L
E P A  2 4 6 . L
E P A  3 5 0 . 3

CaCO3

NGINEERING

"{

Huntinoton Laboratory

OVEN.|o 8MI{CH I.ABOf,ATORIES STRATEOrcALLY LOCAIEO II'I PRIIICIPAL COAL TIINIT{G AREAS, TIDEWATER AND oREAT LAIGS PONTS, ANO RIVER
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Respectfully submitted,
COMI1IERCIAL TESTING & E
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1 E  1 9 0 8 @

Kind of sa^urple
reported to uE;

Sample taken at

Sample taken by

Date sampled

Date rece ived

PLEASE ADDRESS ALL CORRESPONDENCE TO:
P.O. BOX 1020, HUNTINGTON, UT 84528

TEL: (801) 653-2311
FAX: (801) 65&2€6

Sample ident i f icat ion by
CO-OP MTNE

3rd  West  B leeder

Tempera ture  11 .OoC
R e c ' d  L 4 4 O  t r r .
Sampled  l -340 hr .

FIELD MEASUREMEMTS
pH 7 . 7 5
Conduct iv i ty 730

NoTE:Disso lved meta ls  f i l te red  a t  Lab.

Ana lys i s  r epo r t  no .  59 - l - 5973
Analyzed

Paramet€! R€sult l{RL ltnitB Method DaCe,/Tine/Analvat

COMMERCIAL TESTING & ENGINEERING CO.
G€NERALOFFICES: 1919 SOUTH HIGHI-AND AVE., SUITE2lG8, LOMBARD. tLLtNOtS Oot4g. TEL:70&953S00 FAX:7@9539306

@ Eilisi Member ot the SGS Group (Soci6t6 G6n6rale de Surveiilance)

J u n e  3 ,  1 9 9 5

CO-OP MINE
P .  O .  Box  1 ,245
Hunt. j-ngton LIT 84528

Water

Co -op

CT&E

M a y  1 5 ,  1 9 9 6

M a y  1 5 ,  1 9 9 5

N i - t r ogen ,  N i t r a te -N i t r i t e
N i t r ogen ,  N i t r i t e
O i1  &  Grease
Phosphorous,  OrEho-PO+
Potass ium,  Tot ,a l
Po tass ium,  D i sso l ved
Se len ium,  D i sso l - ved
Sod ium,  To ta l
Sod ium,  D i sso l ved
So I i - ds ,  To ta l  D i sso l ved
SuL f  a t .e
Z i n c ,  D i s s o l v e d
Cat. ion,/Anion Balance

< 0 . 0 6  0 . 0 5  m g / L
< 0 . 0 0 2  0 . 0 0 2  m g / L

< 2 2 mg/I
< 0 . 0 0 3  0 . 0 0 3  m g / I

0 .  e  0 . 6  m g / l
0 . 8  0 . 5  m g / I

< 0 . 0 0 3  0 . 0 0 3  m g / l
4  0 . 5  m g / I
4  0 . 5  m g / I

3 r-5 e mg/I
2 5 . 9  0 . 8  m g / I
0 . 0 4  0 .  0 1  m g / I

1 . 5  %

s M 4 5 0 0 - P - E  0 5 - l _ 5  - t 9 9 6  r _ 0 0 0  , J C

A S N
a s N

a s P

E P A  3 s 3 . 3
E P A  3 5 4 . 1
s M 5 5 2  0 - B

E P A  2 5 8 . L
E P A  2 5 8 . t
E P A  2 7 0 . 2
E P A  2 7 3 . L
E P A  2 7 3 . a
E P A  1 5 0 . 1
E P A  3 7  5  . 4
E P A  2 8 9 . L

0 5 - 3 0 ' ] - 9 9 6  0 7 0 0  . . l C
0 5 - 1 5  - 1 9 9 6  1 2 0 0  J C
0 5 - 2 0 - 1 9 9 5  0 7 0 0  , J C

0 5 - 2 3 - 1 9 9 6  1 3 3 0  M K
0 5 - 2 3 - L 9 9 6  1 3 3 0  M K
0 5 - 1 8 - L 9 9 6  0 7 0 0  M K
o 5 - 2 3 - L 9 9 6  1 4 0 0  M K
0 5 - 2 3 - t 9 9 5  1 4 0 0  M K
0 5 -  1 6  ' L 9 9 6  0 7 0 0  , I C
0 5 - 2 1 - r - 9 9 5  0 9 0 0  S W
0 5 - 2 4 - L 9 9 5  0 8 0 0  M K
o 5 - 2 4 - L 9 9 5  1 3 0 0  B R

Respectfully submitted,

OVEF 'O AR^NCH LAEOMTORIES STRATEOICAILY LOCATED IN PRINCIPAL COA! MININS AAEAS, TIOEWATER ANO GREAT I.AXES PORTS. ANO RIVER LO'OINO FACILITIES
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Distribution:
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)
COMPCl lCNt:  CO.OP MINING

Recvd : 95/05/24
Job+ : 847
F l n a l : 9 6 / O 6 / L L

Cus t IABEL INFO

ANY Purchase Order: L2264
Contact: Co-Op Mlnlng Co. 8OL/687 -2450

P.O. Box L245 Fax -5238
Huntlngton, UT 84528

JOB. SX REFDATE QUAI{T ELYS TU eTlJ

CO.OP BIRCH SPRING
CO-OP BIG BEAR SPRING
co-oP sBc-9 souRcE

8 4 7 . 0 1
847 .O2
8 4 7 . 0 3

960s20 1000
960s20 9s0
9505ls 1000

0 .35  0 .10
L4 .2  0 .  5
0 .36  0 .09

275
229
247

r: RERIJN ln progress



o
COMPAI{YCl lent :  CO-OP ! { INING

R e c v d : 9 6 / O 5 / 2 4
Job* : 847
F l n a l : 9 6 / O 6 / L L

Cust IABEL INFO

Contac t :
Purchase Order: L2264

Co-Op Mlnlng Co. 8OL/687-2450
P.O. Box L245 Fax -5238

Huntlngton, UT 84528

JOB. SX REFDATE QUAUT ELYS TU eTU

co-oP
co-oP
co- oP

BIRCH SPRING
BIG BEAR SPRING
sBc- 9 souRcE

847 .01
847 .02
847 .03

960520 1000
960520 950
950515 1000

0 .35  0 .10
L4 .2  0 .  s
0 .36  0 .09

275
229
247

r: RERUN in progress



GEOCHRON LABORATORIES edvisionof

KRUEGER ENTERPRISES, INC.
7I1 CONCORD AVENUE + CAMBRIDGE. I'IASSACHUSETTS 02138 +

TELEPHONE: (614 87e3691 TELEFAX: (6146610148
U . S . A

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK

Submitted by: C h a r l e s  R e y n o l d s
C o - o p  i ' l i n r n g  C o n P a n Y
P  .  O .  3 o x  1 7 - 4 5
I l u n t i n 3 L o n ,  I I T  C 4 5 2 8

Date Received:

Date RePorted:

Your Reference:

a5 /23 /95
a6 /19 /9 i t

P .n .  ; i 1?265

Our Lab.
Number

Your Sampfe
Number

6ss 'Description

sR-gcc39

sR-9004 0

sR-go04 1

I l i r ch  Sp r i ng

B ig  Bea r  Sp r i ng

SBC-9  Sou rce

B a  S O 4

B a  S O 4

B a  S 0 4

a O
-i- 

-) .  ' - '

+  5 . 4

+ i  1  . 3

'UnlesS Othenvise noted, analyses are reported in L notation and are computed as followS:

l- ss/es.".p," 
-r I * rom69q'.'"1- = |*"ts'v 

L 
*t'*E 

"*",o J

Where:

sS/cS standard is Cafion Diablo troilite
sSlus = 0,045815



GEOCHRON LABORATORIES advisionor

KRUEGER ENTERPRISES, INC.
711 CONCORD AVENUE + CAMBRIDGE. MASSACHUSETTS 02138 + U.S.A
TELEPHONE: (617) 876-3691 TELEFAX: (617) 661'0148

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK

Submi t ted by:  Char les  Reynolds
Co-op  i . { i n i ng  Company
P .0 .  Box  1245
I { r - r n t i ng ton ,  UT  84528

Date Received: A5 / 23/ 96

DateRepcr ted :  a6 /19 /96

YourReference: P.0 . ! t '12265

Our Lab.
Number

Your Sample
Number Description 6i3c'

t s i  r ch  Sp r  i r r g

i i i g  Bea r  Sp r i ng

SBC-9  Sou rce

BaC03

BaC03

BaC03

aud  a l t a l ) r s i s .

-9 .7  -10 .8  - i0 .3

-9  -7

- i0 .c

..8 *cR-90039

cR-q0040

c ,q -g00 l i i

* + ' :  R e p l  i c a L e  D r e D a r a t i o n s

'Unlses otherwlse not64 analyses arc rcported In L mtatlon and ars contputod as lollows:

f l3cluc*"er" 
_. 1eaq",*.r. = 

| ;;*'e'- 
-1 

l* 
*

L "c/"c"",r*r J

Where:

sclqc sbndard ts PDB

And
BOttCglsndatd = o0tl?5l



,'l
a dvision ofGEOCHRON LABORATORIES

KRUEGER ENTERPRISES, INC.
711 CONCORD AVENUE } CAMBRTDGE. MASSACHUSETTS 02138 + U . S. A
TELEPHONE: (614 87s3691 TELEFAX: (617) 661-014s

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK

s u b m i t t e d  b y :  C h a r l e s  R e Y n o l d s
C o - o p  1 4 i n  i n g  C o n p a n y
P . 0 .  B o x  1 2 1 1 5
H u n t i n g t o n ,  I J T  9 4 5 2 8

Date Received: 05 / 23 / 9 6

Date Reported: 05 / 1'a / 96

Your Reference: P .O . i i  12265

Our Lab.
Number

Your Sample
Number Description 6 D ' o18o'

i lOR-90039  B i r ch  Sp r i ng

HCR-90040  B ig  Bea r  Sp r i ng

H0R-900 r+  1  SBC-9  Sou rce

l J a t e r

I d a t e r

l { a t e r

-  129

-127

-130

-17  .0

-16  .T

-17  .2  -17  .1

* a q  D u p l  i - c a L e  p r e p a r a t i o n s  a n d  a n a l y s e s .

'Unless othenrise noted, analyses are reported in L notation and are computed as follows:

6Rsa.nprel = [ I*'0" -r I * rom
I 

hstanOard 
J

Where:

D/H standard is SMOW
180/160 standard is SMOW

'-Double atom ratio

D/Hstandard = 0.00616"

18o116o.1",.,,6ard = 0.0s9948"


